esp@cenet document view 



GAS-LIQUID SEPARATION DEVICE FOR BLOW-BY GAS 



Publication number: JP8284634 
Publication date: 1 996-1 0-29 
inventor: YAMAGUCHI JUNJI 

Applicant: SUZUKI MOTOR CO 

Classification: 

- international: F01M1/06; B01D45/12; F01M13/00; F01M13/04; 

F01M13/04; F01M1/06; B01D45/12; F01M13/00; 

F01M13/00; (IPC1-7): F01M13/00; B01D45/12; 
F01M1/06; F01M13/04 

- European: 

Application number: JP1 99501 07953 19950407 
Priority number(s): JP1 99501 07953 19950407 



Report a data error here 



Abstract of JP8284634 

PURPOSE: To surely separate oil content 
from blow-by gas, in a gas-liquid separation 
device for blow-by gas. CONSTITUTION: A 
through passage 15 is provided in a camshaft 
8 along the axial direction in a cylinder head 1. 
Fins 22 are provided on the inner wall of the 
opening 21 of a cam sprocket 10 
communicated to the passage 15. A pipe line 
16 is inserted through clearance C into the one 
end opening part of the passage 15, and the 
pipe line 16 is connected to the intake system 
of an engine. By intake negative pressure of 
the engine and rotation of the fins 22, blow-by 
gas in the cylinder head 1 is introduced in the 
passage 1 5, the blow-by gas is rotated by 
rotation of the fins 22 and the camshaft 8, so 
as to centrifugally separate oil content from the 
gas and stick it on the inner wall of the 
passage 1 5. The blow-by gas from which oil 
content is removed is sucked from the pipe 
line 16 to the intake system. The oil content 
stuck on the inner wall of the passage 1 5 is 
discharged into the cylinder head 1 along the 
inner wall and through the clearance C. 
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(57) Abstract: 

PURPOSE: To surely separate oil content from blow-by 
gas, in a gas-liquid separation device for blow-by gas. 

CONSTITUTION: A through passage 15 is provided in a 
camshaft 8 along the axial direction in a cylinder head 
1 . Fins 22 are provided on the inner wall of the opening 
21 of a cam sprocket 10 communicated to the passage 
15. A pipe line 16 is inserted through clearance C into 
the one end opening part of the passage 1 5, and the pipe 
line 16 is connected to the intake system of an engine. 
By intake negative pressure of the engine and rotation 
of the fins 22, blow-by gas in the cylinder head 1 is 
introduced in the passage 15, the blow-by gas is rotated 
by rotation of the fins 22 and the camshaft 8, so as to 
centrifugally separate oil content from the gas and 
stick it on the inner wall of the passage 15. The 
blow-by gas from which oil content is removed is sucked 
from the pipe line 16 to the intake system. . The oil 
content stuck on the inner wall of the passage 15 is 
discharged into the cylinder head 1 along the inner wall 
and through the clearance C. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Vapor-liquid-separation equipment of the blow-by gas characterized by having prepared the 
blow-by gas path penetrated along with the axial center in the cam shaft, having inserted the duct in end 
opening of this blow-by gas path with the clearance, and connecting this duct to an engine inhalation-of- 
air system. 

[Claim 2] Vapor-liquid-separation equipment of the blow-by gas according to claim 1 characterized by 
preparing the fin which carries out a supplied air toward a duct side by rotation of a cam shaft in a blow- 
by gas path. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/3/2007 



JP,08-284634,A [DETAILED DESCRIPTION] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the vapor-liquid-separation equipment equipment of 

the blow-by gas applied to the engine equipped with positive crankcase ventilation. 

[0002] 

[Description of the Prior Art] Generally, in the recipro engine, in order to prevent emission into the 
atmospheric air of the blow-by gas which leaks from the clearance between a cylinder and a piston into a 
crank case, positive crankcase ventilation is formed. Positive crankcase ventilation connects to an engine 
inhalation-of-air system the interior of the cylinder head which is open for free passage to a crank case 
by the duct, introduces the blow-by gas in a crank case into an inhalation-of-air system compulsorily, 
and makes it afterburn using engine inhalation-of-air negative pressure. 

[0003] With the engine equipped with such positive crankcase ventilation, in order for the oil mist in the 
blow-by gas in the cylinder head not to be inhaled by the inhalation-of-air system through a duct, the 
vapor-liquid-separation equipment of blow-by gas is formed. 

[0004] Next, the vapor-liquid-separation equipment of conventional blow-by gas is explained. For 
example, as shown in drawing 4 , the vapor-liquid-separation room 3 is formed in the cylinder head 
cover 2 attached in the upper part of the engine cylinder head 1 . The crookedness way 5 divided and 
crooked by two or more septa 4 arranged by turns in the wall of the upper and lower sides is formed in 
the interior of the vapor-liquid-separation room 3. The end side of this crookedness way 5 is opened for 
free passage inside the cylinder head 1 with the introductory hole 6, and the other end side is opened for 
free passage by the duct 7 at the inhalation-of-air system of the engine concerned. In addition, for eight, 
as for bearing and 10, a cam shaft and 9 are [ a cam sprocket and 1 1 ] oil filler caps among drawing 4 . 
[0005] By this configuration, the blow-by gas containing the oil introduced by engine inhalation-of-air 
negative pressure in the vapor-liquid-separation room 3 through the introductory hole 6 from the inside 
of the cylinder head 1 is inhaled by the engine inhalation-of-air system from a duct 7 through the 
crookedness way 5. Repeating contraction and expansion, the blow-by gas which passes through the 
crookedness way 5 at this time collides with two or more septa 4, and after oil is adhered and divided 
into a septum 4, it is inhaled by the inhalation-of-air system from a duct 7. 
[0006] Moreover, the centrum prolonged in shaft orientations is formed in an engine cam shaft, an 
introductory hole is prepared in the side attachment wall of a cam shaft, and the blow-by gas decollator 
it was made to make an engine inhalation-of-air system open the centrum in a cam shaft for free passage 
is further indicated by JP,1-148009,U. And after this equipment carries out centrifugal separation of the 
blow-by gas containing the oil introduced into the centrum by engine inhalation-of-air negative pressure 
through the introductory hole of the side attachment wall of a cam shaft from the inside of the cylinder 
head by rotation of a cam shaft and removes oil, he is trying to make an inhalation-of-air system inhale 
it. 

[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following problems with the vapor- 
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liquid-separation equipment of the above-mentioned conventional blow-by gas. 

[0008] Although the rate of flow of the blow-by gas in the crookedness way 5 is performing vapor liquid 
separation in what is shown in drawing 4 using the difference of the inertial force which acts on a gas 
component and a liquid component (oil), since it is difficult to acquire sufficient rate of flow, in order to 
fully separate oil, it is necessary to enlarge the volume of the vapor-liquid-separation room 3. For this 
reason, there is a problem that a cylinder head cover 2 becomes large. 

[0009] Moreover, in some which were indicated by JP,1-148009,U, since the introductory hole is 
arranged at the side attachment wall of a cam shaft, the centrifugal force by rotation of a cam shaft acts 
and blow-by gas stops being able to go into an introductory hole easily, there is a problem that it 
becomes difficult for sufficient flow rate of blow-by gas to obtain. 

[0010] This invention aims at offering the vapor-liquid-separation equipment of the blow-by gas which 
can fully secure the flow rate of blow-by gas while it is made in view of the above-mentioned point and 
separates the oil in blow-by gas certainly. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the vapor- 
liquid-separation equipment of the blow-by gas concerning claim 1 prepares the blow-by gas path 
penetrated along with the axial center in a cam shaft, inserts a duct in end opening of this blow-by gas 
path with a clearance, and is characterized by connecting this duct to an engine inhalation-of-air system. 
[0012] Moreover, the vapor-liquid-separation equipment of the blow-by gas concerning claim 2 is 
characterized by preparing the fin which carries out a supplied air toward a duct side by rotation of a 
cam shaft in a blow-by gas path in addition to the configuration of above-mentioned claim 1 . 
[0013] 

[Function] Thus, according to the vapor-liquid-separation equipment of the blow-by gas which starts 
claim 1 by having constituted, the blow-by gas of the engine book inside of the body is introduced 
through a duct to an engine inhalation-of-air system, after being introduced into a blow-by gas path by 
the negative pressure of an inhalation-of-air system, flowing toward a duct side with it and centrifugal 
separation of the oil being carried out by rotation of a cam shaft. The oil by which centrifugal separation 
was carried out is discharged from the clearance between a blow-by gas path and a duct to the engine 
book inside of the body. 

[0014] Furthermore, according to the vapor-liquid-separation equipment of the blow-by gas concerning 
claim 2, in addition to the above, installation into the blow-by gas path of blow-by gas is promoted, and 
the revolution style in a blow-by gas path becomes strong, and a centrifugal separation operation is 
promoted by the supplied air of a fin. 
[0015] 

[Example] Hereafter, one example of this invention is explained to a detail based on a drawing. In 
addition, in the following explanation, the same number is attached and explained about the same part as 
the conventional example shown in 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the vapor-liquid-separation equipment equipment of 
the blow-by gas applied to the engine equipped with positive crankcase ventilation. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Generally, in the recipro engine, in order to prevent emission into the 
atmospheric air of the blow-by gas which leaks from the clearance between a cylinder and a piston into a 
crank case, positive crankcase ventilation is formed. Positive crankcase ventilation connects to an engine 
inhalation-of-air system the interior of the cylinder head which is open for free passage to a crank case 
by the duct, introduces the blow-by gas in a crank case into an inhalation-of-air system compulsorily, 
and makes it afterburn using engine inhalation-of-air negative pressure. 

[0003] With the engine equipped with such positive crankcase ventilation, in order for the oil mist in the 
blow-by gas in the cylinder head not to be inhaled by the inhalation-of-air system through a duct, the 
vapor-liquid-separation equipment of blow-by gas is formed. 

[0004] Next, the vapor-liquid-separation equipment of conventional blow-by gas is explained. For 
example, as shown in drawing 4 , the vapor-liquid-separation room 3 is formed in the cylinder head 
cover 2 attached in the upper part of the engine cylinder head 1 . The crookedness way 5 divided and 
crooked by two or more septa 4 arranged by turns in the wall of the upper and lower sides is formed in 
the interior of the vapor-liquid-separation room 3. The end side of this crookedness way 5 is opened for 
free passage inside the cylinder head 1 with the introductory hole 6, and the other end side is opened for 
free passage by the duct 7 at the inhalation-of-air system of the engine concerned. In addition, for eight, 
as for bearing and 10, a cam shaft and 9 are [ a cam sprocket and 1 1 ] oil filler caps among drawing 4 . 
[0005] By this configuration, the blow-by gas containing the oil introduced by engine inhalation-of-air 
negative pressure in the vapor-liquid-separation room 3 through the introductory hole 6 from the inside 
of the cylinder head 1 is inhaled by the engine inhalation-of-air system from a duct 7 through the 
crookedness way 5. Repeating contraction and expansion, the blow-by gas which passes through the 
crookedness way 5 at this time collides with two or more septa 4, and after oil is adhered and divided 
into a septum 4, it is inhaled by the inhalation-of-air system from a duct 7. 
[0006] Moreover, the centrum prolonged in shaft orientations is formed in an engine cam shaft, an 
introductory hole is prepared in the side attachment wall of a cam shaft, and the blow-by gas decollator 
it was made to make an engine inhalation-of-air system open the centrum in a cam shaft for free passage 
is further indicated by JP,1-148009,U. And after this equipment carries out centrifugal separation of the 
blow-by gas containing the oil introduced into the centrum by engine inhalation-of-air negative pressure 
through the introductory hole of the side attachment wall of a cam shaft from the inside of the cylinder 
head by rotation of a cam shaft and removes oil, he is trying to make an inhalation-of-air system inhale 
it. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, according to the vapor-liquid-separation 
equipment of the blow-by gas concerning invention of claim 1, the blow-by gas of the engine book 
inside of the body is introduced through a duct to an engine inhalation-of-air system, after being 
introduced into the blow-by gas path in a cam shaft by the negative pressure of an inhalation-of-air 
system, flowing toward a duct side with it and centrifugal separation of the oil being carried out by 
rotation of a cam shaft. The oil by which centrifugal separation was carried out is discharged from the 
clearance between a blow-by gas path and a duct to the engine book inside of the body. Consequently, 
blow-by gas after carrying out centrifugal separation of the oil compulsorily and removing it enough can 
be introduced into an inhalation-of-air system. Moreover, since a blow-by gas path is formed in the 
interior of a cam shaft and the conventional vapor- liquid-separation room is made unnecessary, the 
outstanding effectiveness that a cylinder head cover can be miniaturized is done so. 
[0025] Moreover, according to the vapor-liquid-separation equipment of the blow-by gas concerning 
invention of claim 2, in addition to the effectiveness of above-mentioned claim 1, installation into the 
blow-by gas path of blow-by gas is promoted, and the revolution style in a blow-by gas path becomes 
strong, and a centrifugal separation operation is promoted by the supplied air of a fin. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there are the following problems with the vapor- 
liquid-separation equipment of the above-mentioned conventional blow-by gas. 

[0008] Although the rate of flow of the blow-by gas in the crookedness way 5 is performing vapor liquid 
separation in what is shown in drawing 4 using the difference of the inertial force which acts on a gas 
component and a liquid component (oil), since it is difficult to acquire sufficient rate of flow, in order to 
fully separate oil, it is necessary to enlarge the volume of the vapor-liquid-separation room 3. For this 
reason, there is a problem that a cylinder head cover 2 becomes large. 

[0009] Moreover, in some which were indicated by JP,1-148009,U, since the introductory hole is 
arranged at the side attachment wall of a cam shaft, the centrifugal force by rotation of a cam shaft acts 
and blow-by gas stops being able to go into an introductory hole easily, there is a problem that it 
becomes difficult for sufficient flow rate of blow-by gas to obtain. 

[0010] This invention aims at offering the vapor-liquid-separation equipment of the blow-by gas which 
can fully secure the flow rate of blow-by gas while it is made in view of the above-mentioned point and 
separates the oil in blow-by gas certainly. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the vapor- 
liquid-separation equipment of the blow-by gas concerning claim 1 prepares the blow-by gas path 
penetrated along with the axial center in a cam shaft, inserts a duct in end opening of this blow-by gas 
path with a clearance, and is characterized by connecting this duct to an engine inhalation-of-air system. 
[0012] Moreover, the vapor-liquid-separation equipment of the blow-by gas concerning claim 2 is 
characterized by preparing the fin which carries out a supplied air toward a duct side by rotation of a 
cam shaft in a blow-by gas path in addition to the configuration of above-mentioned claim 1 . 
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OPERATION 



[Function] Thus, according to the vapor-liquid-separation equipment of the blow-by gas which starts 
claim 1 by having constituted, the blow-by gas of the engine book inside of the body is introduced 
through a duct to an engine inhalation-of-air system, after being introduced into a blow-by gas path by 
the negative pressure of an inhalation-of-air system, flowing toward a duct side with it and centrifugal 
separation of the oil being carried out by rotation of a cam shaft. The oil by which centrifugal separation 
was carried out is discharged from the clearance between a blow-by gas path and a duct to the engine 
book inside of the body. 

[0014] Furthermore, according to the vapor-liquid-separation equipment of the blow-by gas concerning 
claim 2, in addition to the above, installation into the blow-by gas path of blow-by gas is promoted, and 
the revolution style in a blow-by gas path becomes strong, and a centrifugal separation operation is 
promoted by the supplied air of a fin. 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained to a detail based on a drawing. In 
addition, in the following explanation, the same number is attached and explained about the same part as 
the conventional example shown in drawing 3 . 

[0016] As shown in drawing 1 thru/or drawing 3 , the cam shaft 8 prepared in the cylinder head 1 is 
supported by bearing 9 pivotable, and the cam sprocket 1 0 is attached in the edge at one. And it minds a 
timing chain (not shown), and drives with the crankshaft (not shown) of the engine concerned, and a 
cam shaft 8 makes an induction-exhaust valve 1 3 open and close to the predetermined timing according 
to the stroke of a piston 12 by [ the cam sprocket 10 was looped around ] rotating cam 8a. The oil 
gallery 14 for supplying a lubricating oil to the bearing surface is formed in bearing 9. A cylinder head 
cover 2 is attached in the upper part of the cylinder head 1, and the oil filler cap 1 1 for injecting a 
lubricating oil into the engine book inside of the body is attached in it at the cylinder head cover 2. 
[0017] In the cam shaft 8, the path 15 penetrated along with the axial center is formed. The duct 16 is 
inserted in the part which counters the end section of a cam shaft 8 in airtight, and the end section of this 
duct 16 is inserted in the side attachment wall of the cylinder head 1 with the predetermined clearance C 
at the core of opening of the path 1 5 of a cam shaft 8. The end section of the duct 16 inserted into the 
path 1 5 goes caudad, and opening is carried out. The hose 20 connects with the inlet manifold 1 7 which 
constitutes the inhalation-of-air system of the engine concerned, the inlet pipe 18, and the air cleaner 19 
grade (the thing of illustration air cleaner 19), and the other end side of a duct 16 inhales the blow-by 
gas in a path 15 in an inhalation-of-air system through a duct 16 with inhalation-of-air negative pressure. 
In addition, the PCV (positive crank-case ventilation) bulb (not shown) which adjusts the flow rate of 
the blow-by gas introduced into an inhalation-of-air system to a hose 20 is prepared. 
[0018] The opening 21 which is open for free passage to the path 15 of a cam shaft 8 is formed in the 
cam sprocket 10, and the blow-by gas path where the cam sprocket 10 penetrates the cam shaft 8 
attached in one along with the axial center by the path 15 and opening 21 is constituted. The fin 22 
which carries out the supplied air of the inside of a blow-by gas path to the inner skin of opening 21 by 
rotation of a cam shaft 8 and the cam sprocket 10 toward the duct 16 side in which it was inserted by the 
end of a path 15 is formed. 

[0019] An operation of this example constituted as mentioned above is explained below. 
[0020] The blow-by gas in the cylinder head 1 is introduced by inhalation-of-air negative pressure from 
the opening 21 of the cam sprocket 10, flows the inside of the path 15 of a cam shaft 8 toward a duct 16 
side with it, and is introduced into an air cleaner 19 (inhalation-of-air system of the engine concerned) 
through a duct 1 6 and a hose 20. A fin 22 makes it circle by rotation of a cam shaft 8 and the cam 
sprocket 1 0 at this time, while carrying out the supplied air of the blow-by gas in a path 1 5 toward a duct 
16 side. Moreover, rotation of a cam shaft 8 promotes revolution of the blow-by gas in a duct 15 by 
friction with the wall of a path 15. Here, since blow-by gas is introduced from the opening 21 of the cam 
sprocket 1 0 located at the core of rotation of a cam shaft 8, a centrifugal force cannot act at the time of 
installation, and it can be smoothly introduced in a path 15, and can secure sufficient flow rate. 
[0021] When the blow-by gas in a path 15 circles, centrifugal separation of the oil in blow-by gas is 
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carried out, and it adheres to the wall of a path 15. And the blow-by gas with which oil was separated is 
inhaled through the duct 1 6 inserted in the core of a path 1 5 to an inhalation-of-air system in the process 
in which it passes through a path 15. In addition, the blow-by gas which is not inhaled in a duct 16 
returns into the cylinder head 1 through the clearance C between a path 15 and a duct 16. On the other 
hand, the oil adhering to the wall of a path 1 5 is discharged into the cylinder head 1 from the clearance C 
between a path 15 and a duct 16 as **** in a wall. The end of the duct 16 inserted into the path 15 goes 
caudad, and since opening is carried out, the oil adhering to the wall of a path 1 5 trickles it at the time of 
an engine shutdown, and it does not enter in a duct 16. 

[0022] Thus, blow-by gas after carrying out centrifugal separation of the oil compulsorily and removing 
it enough can be introduced into an inhalation-of-air system. Moreover, since a blow-by gas path is 
formed in the interior of a cam shaft 8 and the conventional vapor-liquid-separation room is made 
unnecessary, a cylinder head cover can be miniaturized. 

[0023] In addition, in the above-mentioned example, although the fin 22 which carries out the supplied 
air of the blow-by gas is formed in the opening 21 of the cam sprocket 10, it may be formed in a path 15. 
Moreover, a fin 22 is also omissible as other examples, in this case, it can be made to circle in blow-by 
gas by friction with a path 15, and carrying out the supplied air of the blow-by gas of a path 15 with 
inhalation-of-air negative pressure cuts. At this time, the supplied air by inhalation-of-air negative 
pressure can be promoted by making small a path 15, a duct 16, and Clearance C. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the outline configuration of the engine which applied 
one example of this invention. 

[Drawing 2] It is the front view of a cam sprocket used for the vapor-liquid-separation equipment of the 
blow-by gas of one example of this invention. 

[Drawing 3] It is drawing of longitudinal section of the side face of the cylinder head section of the 
engine which applied one example of this invention. 

[Drawing 4] It is drawing of longitudinal section of the side face of the cylinder head section of the 
engine which applied the vapor-liquid-separation equipment of conventional blow-by gas. 
[Description of Notations] 
8 Cam Shaft 

15 Path (Blow-by Gas Path) 

16 Duct 

21 Opening (Blow-by Gas Path) 

1 9 Air Cleaner (Engine Inhalation-of-Air System) 

22 Fin 

C Clearance 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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